Sensory deficits and olfactory system injury detected by novel application of MEMRI in newborn rabbit after antenatal hypoxia-ischemia.
Sensory deficits are frequently observed in cerebral palsy patients. The motor response to smell was found to be abnormal in an animal model of cerebral palsy following fetal hypoxia-ischemia. We hypothesized that fetal hypoxia-ischemia causes long-lasting and selective olfactory tract injury. A population of newborn rabbits with motor deficits was selected after spontaneous delivery following uterine ischemia at 22 days gestation (E22, 70% term). MnCl(2), 20 mg/kg, was administered in both nostrils at postnatal day 1 (E32). One nostril was occluded to control for smell augmentation through the other open nostril by intermittent amyl acetate stimulation for 6 h. T1-weighted MRI images were obtained on newborn rabbits. Amyl acetate exposure increased augmentation of Mn(2+) uptake in olfactory epithelium on the open side in control group but the augmentation was decreased after hypoxia. The proportion of animals with a greater enhancement in the open side increased in controls after amyl acetate, but not in hypoxia. Mn(2+) took longer to arrive at the olfactory bulbs and the rate of subsequent increase was slower in hypoxia. Concomitantly, the thickness of olfactory epithelium and the number of mature olfactory neurons, detected on olfactory marker protein immunostaining, were significantly less in the hypoxic group. Functional MRI studies are superior to neurobehavioral smell testing in the rabbit kits as they are more sensitive and quantifiable measures and do not depend upon the motor response. Antenatal hypoxia-ischemia causes long-lasting injury to neuronal tracts of the olfactory system including olfactory epithelium.